Peptidase activities of the 20/26S proteasome and a novel protease in human brain.
Many neurodegenerative diseases are characterized by ubiquitin-positive protein aggregates or inclusion bodies. Ubiquitin-conjugated proteins are degraded by the 20/26S proteasome, and reduced proteasome peptidase activities in brain homogenates have been reported in pathologic lesions of Parkinson's and Alzheimer's diseases. However, it is unknown whether crude extracts of human brain contain other proteases having peptidase activities. We found a novel protease of molecular weight of approximately 105 kDa in normal human brain, which exhibited trypsin-like (T-L) and chymotrypsin-like (ChT-L) activities (corresponding to 52% and 21% of the total activities in crude extracts) but not peptidyl glutamyl peptide hydrolase activity. Both T-L and ChT-L activities of this protease were partially inhibited by proteasome inhibitors (MG132, lactacystin) and, in contrast to those of the proteasome, also by sodium dodecyl sulfate. A simple method to obtain a brain fraction specific to the 20/26S proteasome was developed. Our human brain data suggest that T-L and ChT-L activity levels of the proteasome reported previously may include those of the 105 kDa protease, an enzyme of as yet unknown biological significance, and that it is necessary to separate the proteasome from this protease to evaluate the actual status of the ubiquitin-proteasome system in neurodegenerative disorders.